Prevention
However much we may improve the prognosis of burns, it would be very much better if these injuries had never occurred, and almost all are preventable. We already know most facts about the circumstances of burning accidents. What we need to know is how effective various means are for their prevention. This implies continuing information on the numbers of accidents in different circumstances before and after specific preventive measures. We believe we have shown such improvements following the introduction of guards for electric fires and the ban on flammable nightwear for children. It is, however, difficult to be sure of this impression since we do not know the correct denominator, i.e. the numbers of persons at risk. This is really a problem for the public health and social medicine services. If they would accept the challenge I am sure that burns units would co-operate in providing details of their cases. Until such cooperation is available, it is to be feared that much safety propaganda will be unjustifiably elevated to the title of 'prevention' without there being sufficient evidence of accidents having really been prevented. What we reaUy need to do is to put outselves out of a job.
Mr G A Bardlay spoke about his experience in a children's hospital in South Vietnam. Here, under conditions of high temperature, high humidity and severe overcrowding (often 2 patients to a bed), cross-infection, mostly with Gram-negative bacilli, was rife, with a resulting high mortality and morbidity. Daily dressings with tulle were carried out in the patient's bed. Later, dressings were restricted to a three or four day period and as many as possible were performed in the operating theatre. Silver nitrate creams were used when available and later a proprietary silver tulle. This greatly improved the results. Frequent aqueous silver nitrate dressings were not practical due to shortage of trained staff. Equipment which reduced the humidity without cooling seemed highly desirable. The aims of clinical investigation are first qualitative, to provide a diagnosis, secondly quantitative, to assess the severity (and perhapsthe prognosis) of the disease, and thirdly to provide research data which will improve patient care by increasing understanding of the pathological process. In this paper four methods of investigation, endoscopy, measurement of gastric acid secretion, the cesophageal perfusion test and cesophageal manometry, are discussed in terms of the above aims.
Endoscopy
CEsophagoscopy has entered a new chapter with the introduction of fibreoptic flexible instruments, which facilitate examination by making it safer and less uncomfortable for the patient, while at the same time reaching new high optical standards. The aims of endoscopy are to aid in the diagnosis of herniation, to assess the presence and degree of cesophagitis, and, when indicated, to obtain tissue for biopsy. To diagnose a hernia implies recognition of the gastro-aesophageal junction and also the exact location of it above the hiatus. This is not a simple procedure, but requires considerable experience and skill. Assessing the presence or degree of aesophagitis not only requires skill but is also a highly subjective process; nevertheless, attempts should be made to grade inflammation. A three-stage (mild, moderate, severe) scale is adequate and practical. Such assessment bears little correlation with symptoms, histology or length of history. Biopsies are helpful, though histology again correlates poorly with symptoms, and even with endoscopic appearances. There are many reasons for this. First, adequate biopsies are not easy to obtain safely, the first pathological inflammatory changes being seen deep to the epithelium in the lamina propria (Palmer 1955) . Secondly, in the absence of regular normal control material, pathologists are not always able to agree on what constitutes the abnormal. Thus, when 22 aesophageal biopsies were distributed to several pathologists, there was disagreement on 9 of them (Svoboda et al. 1967) . Thirdly, there are two sources of sampling error, the disease being patchy within the cesophagus on the one hand, and fluctuating in intensity with time on the other.
Endoscopy is useful when diagnosis is in doubt, and essential in the presence of dysphagia or bleeding.
Gastric Acid Secretion
Acid-peptic digestion has an important role in the production of reflux cesophagitis, the nature of which remains controversial. Casten (1964) postulated that excessive acid secretion was an important factor in hiatus hernia etiology and symptomatology. He documented high acid secretion in many of his patients, but many had concurrent duodenal ulcers. When ulcer patients are excluded, others have reported that stimulated acid secretion is normal in patients with hiatus hernia (Williams et al. 1967 , Squire et al. 1968 ). Our own data indicate no difference between normal subjects and those with hiatus hernia in terms of maximal acid output stimulated by pentagastrin or histamine.
If gastric hypersecretion were important in the etiology of hiatus hernia, it might be expected that acid secretion would be higher in a group of patients whose hernia recurred after surgery than in those in whom it did not or who had unoperated hernias. As is seen in Table 1 , when this P>0.5 hypothesis is tested acid secretion is found to be almost identical in these two groups.
There are, however, a number of factors in acid secretion which are ill-understood in relationship to hiatus hernia. For example, we have noted that there is a small group of patients with hyposecretion who are troubled by hiatus hernias. It is interesting to speculate whether they have atrophic gastritis, and whether duodenogastric regurgitation occurs in these patients. Such reflux from the duodenum into the stomach has been shown to occur in a high incidence of patients who have heartburn (Gillison et al. 1969 ).
The measurement of acid secretion in patients with hiatus hernia gives little information which is of direct importance in their management. In the absence of duodenal ulceration there is no good evidence that the reduction of acid secretion by vagotomy is of any additional value in the surgery of hiatus hernia. Indeed, vagotomy may be considered as one cause of reflux rather than of its cure.
Bernstein 6Fsophageal Perfusion Test
This test, with various small modifications, has been widely used since its introduction over ten years ago (Bernstein et al. 1958) . It consists of the infusion of saline into the cesophagus through an indwelling naso-aesophageal tube for a period of 15-20 minutes, followed by the similar infusion of N/10 hydrochloric acid for the same period. It is possible to grade the symptomatic response to saline and acid separately as indicated in Table 2 . When graded in this way, severe responses occur with acidbut not withsaline. There appears to be little observer bias because double blind infusion, randomizing the order of infusion of saline and acid, indicated that very few subjects in this series (2 of 100) produced more severe responses to saline than to acid; a result was recorded as positive if the response to acid was greater than that to saline. It has been emphasized by Bennett & Atkinson (1966) that this is a test for cesophageal pain rather than for cesophagitis, and it is certainly useful in some patients to distinguish between cesophageal and cardiac pain. It would be more helpful still if the test could help us to differentiate between hiatus hernia and other upper gastrointestinal diseases.
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As is seen in Table 3 , in a miscellaneous group of patients and normal controls there was a high incidence of positive responses in patients with conditions other than hiatus hernia. This is an ill-understood phenomenon but may be a reflection of the high incidence of heartburn in Table 3 Berntein (esophageal perfusion test: incidence of positive results
No. of Positive Diagnosis cases results Normal 11 2 (18%) Hiatus hernia 82 40 (49%) Peptic ulcer 17 5 (29%) Gall-stones 3 2 (67%) X-ray-negative 27 10 (34%) dyspepsia patients with upper abdominal disease, which in turn is ill understood at present. Positive Bernstein responses were commoner in those patients who had reflux of barium on routine barium meals, and in 24 oesophagoscoped patients positive responses were more common in those with cesophagitis than in those without, though neither of these differences was statistically significant.
A perfusion test has a use in differentiating cesophageal from cardiac pain, but beyond this it is of little discriminatory diagnostic value.
(Esophageal Manometry Many workers have followed the lead of Code and his fellow workers at the Mayo Clinic in using cesophageal manometry to study a variety of oesophageal diseases. In patients with hiatus hernia Code et al. (1962) described a number of manometric indicators which are seen on the typical pull-through manometric recording of the lower cesophageal sphincter (see Fig 1) . The first, a double respiratory reversal or pressure inversion point, is not always seen when perfused tubes are used for recording; the second is a tendency towards a double peak in the high pressure zone which represents the lower oesophageal sphincter; thirdly, the high pressure zone tends to be longer than normal in patients with hernias; and fourthly, it tends to have a plateau form, the plateau being bounded by the two peaks. Another feature is sliding of the high pressure zone, that is to say movement up and down relative to the recording tube. Minor changes of less diagnostic value are abnormalities of relaxation of the lower cesophageal sphincter on swallowing, and abnormal tone in the sphincter which is more often hypotonic than the reverse. Two other aspects of manometry should be mentioned: first, cesophagitis may be accompanied by motility changes in the body of the cesophagus; secondly, further evaluation is required of the influence of absolute lower cesophageal sphincter tone on the process of gastro-cesophageal reflux.
Summary
Four methods of investigation have been outlined. Endoscopy has a well established place, especially in diagnosing aesophagitis, and particularly in assessing the degree of severity of the disease. Acid secretion measurements contribute little to the diagnosis of the disease and give no clue as to its severity or prognosis. Further study is needed, however, to answer some remaining questions; this remains a research procedure. The Bernstein test has a small diagnostic role to play but its results give little help in the management of patients. Manometry also has a small diagnostic role, particularly in cases where radiology gives equivocal results. Further evaluation is required before we can be certain whether its objective measurements will give clues as to how patients should be managed. At the moment it remains largely a tool for research.
